Objectives: Eating and physical activity patterns may contribute to excessive pregnancy weight gain and postpartum retention that increase the risks of obesity and diabetes for both Latino mothers and their children. Social support is an important health determinant and may affect health-related beliefs and behaviors. The objective of this study was to investigate the influence of social support on weight, diet, and physical activity-related beliefs and behaviors among pregnant and postpartum Latinas. Methods: A community-based participatory project, Promoting Healthy Lifestyles among Women, was conducted in southwest Detroit to plan interventions aimed at reducing risks of obesity and type 2 diabetes. Qualitative analyses of in-depth semistructured interviews with dyads of 10 pregnant and postpartum Latinas, and 10 people who influenced them were conducted. Results: Husbands and some female relatives were primary sources of emotional, instrumental, and informational support for weight, diet, and physical activity-related beliefs and behaviors for Latina participants. Holistic health beliefs and the opinions of others consistently influenced Latinas' motivation and beliefs about the need to remain healthy and the links between behavior and health. Absence of mothers, other female relatives, and friends to provide childcare, companionship for exercise, and advice about food were prominent barriers that limited women's ability to maintain healthy practices during and after pregnancy. Conclusion: The findings support evidence that low-income, recently immigrated pregnant and postpartum Latinas could benefit from community-based, family-oriented interventions that provide social support necessary to promote and sustain healthy lifestyles.
INTRODUCTION
Obesity and type 2 diabetes are increasing concerns for Latino women of childbearing age in the U.S., with significant disparities in prevalence compared to non-Hispanic White women, and serious health, social, and economic consequences for women, their families, and communities (1) (2) (3) (4) . Excessive pregnancy weight gain and postpartum retention associated with eating and physical activity patterns before, during, and after pregnancy may increase the risks of developing obesity and diabetes for both mothers and their children (5) (6) (7) (8) . Understanding factors contributing to these patterns is essential for planning and implementing effective interventions, yet few studies have been conducted with Latinas (6, 8) .
Building upon a smaller, earlier study (9) , Promoting Healthy Lifestyles among Women [Promoviendo Estilos de Vida Saludables entre Mujeres] was a community-based participatory research project conducted to plan programs and policies aimed at reducing risk factors for obesity and diabetes among pregnant and postpartum African American and Latino women in Detroit. Participants identified a wide range of individual, social, and physical environmental barriers to adopting or maintaining healthy lifestyles during and after pregnancy, and recommended strategies for reducing those barriers (10) . The importance of social influence and social support were prominent themes identified by participants.
Although a variety of definitions have been used to assess the concept of social support, it is usually classified as either perceived or received support, and as three major types, each of which may be experienced as positive or negative: 1) emotional (e.g., feeling loved, appreciated, and valued), 2) informational (e.g., advice or guidance), and 3) instrumental (e.g., tangible assistance) (11, 12) . Social support is also a well-known determinant of psychological and physical health (13) (14) (15) . It is linked to a number of healthrelated behaviors during pregnancy such as drinking, smoking, and substance abuse (11, (16) (17) (18) as well as maternal and infant outcomes such as labor complications and birth weight (11, 12, 19) .
For Latinas, social relationships may have particular relevance for health since the extended family has traditionally played an integral role in daily life (20, 21) . Importantly, social networks can be enlisted by individuals to meet various emotional, informational, and material needs, especially during times of transition and financial strain. As such, low-income, pregnant and postpartum Latino women may require support in more frequent and diverse ways than usual to stay healthy. Several recent studies indicate that the social networks of ethnic-minority women may affect their health-related beliefs and behaviors (22) (23) (24) (25) (26) (27) (28) but few studies have focused on pregnant and postpartum Latinas (9) . The objective of this study was to investigate the influence of social support on weight, diet, and physical activity-related beliefs and behaviors among pregnant and postpartum Latinas. (29) . It was guided by a Steering Committee of community resident women of childbearing age and representatives of community, academic, and health-related organizations (10, 30) . The project was conducted in three sequential phases beginning with in-depth semistructured individual interviews with pregnant and postpartum Latino and African American women and people who they identified as influential in their weight, diet, and physical activity beliefs and practices (10) . During the second and third project phases, results from these interviews were reviewed by focus groups of pregnant and postpartum women who confirmed and extended the findings of the first phase interviews, and by program and policy leaders, who reviewed the women's recommended intervention strategies, and added their own (30) . All research protocols and materials were approved by the University of Michigan Institutional Review Board.
METHODS

Promoting Healthy Lifestyles among Women
Data for the current study were derived from analyses of the semistructured individual interviews conducted with 10 Latino dyads during the first phase of the project. These included five pregnant and five postpartum women and 10 people identified by the women as most likely to influence their beliefs and practices. These interviews were conducted in southwest Detroit, an ethnically diverse community in which approximately 35% of the population is Latino, including many recent immigrants from Mexico (31) .
Spanish-speaking Latino pregnant and postpartum community residents who were at least 18 years of age were recruited by flyers and inperson by trained female recruiters at a federally qualified health center, a Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) clinic, and a "Baby Fair" run by community organization partners. Pregnant women were recruited at any point during pregnancy, and postpartum women were recruited at approximately 6-12 weeks following delivery. During the initial eligibility assessment, women identified a person whom they believed influenced their dietary and physical activity practices. The recruiter later contacted both the women and the influential persons by telephone to confirm their interest in participating and to schedule interviews.
The project Steering Committee designed a semistructured interview guide to elicit participants' beliefs and attitudes about weight, pregnancy-related weight gain, and postpartum weight retention, diet, and physical activity; and factors influencing eating and physical activity patterns, including personal, family, and community barriers, during and after pregnancy. Participants were also asked to identify possible ways for reducing these barriers. All interviewers were Latino women. Interviewers were trained by the academic research team, who had extensive experience conducting communitybased participatory research in Latino and African American communities using qualitative research methods. The training included introductions to, and practice with, all study materials and procedures, and practice interviews with a native Spanish-speaking member of the research team.
Informed consent was obtained at the time of the interview. All interviews were conducted in Spanish. The same person interviewed a dyad to facilitate exploring variations in perceptions expressed in the two interviews. Interviews with the pregnant and postpartum women were conducted first. Their interviews were conducted in locations where they were most comfortable and where confidentiality could be ensured (i.e., homes, restaurants, etc.). Since most influential persons were husbands living in the same household as the pregnant and postpartum participants, interviews with influential persons were conducted in public places to ensure confidentiality and increase rapport. Each participant received $25 at the completion of their 60-90 min interview. No information from the women's interviews was shared with their influential persons or vice versa. All interviews were audio tape-recorded, transcribed verbatim in Spanish, translated into English, and reviewed for accuracy.
Detailed field notes were taken by the interviewer during and immediately after the interviews to document nonverbal cues and the socialenvironmental contexts of the interviews. These notes were incorporated into the final transcript, which was entered as a text document into Atlas/Ti software (32) to manage data analysis. An inductive analytic procedure was followed (33) . Transcripts were reviewed line-by-line by a Spanish-speaking graduate student and Spanish-speaking members of the research team to identify initial codes/categories in the data and intercoder reliability was determined. Core categories were compared and developed into themes. Codes and categories were reviewed and refined at weekly research meetings and after a meeting with the project Steering Committee, followed by final review and final coding of the transcripts. For this study, data within and across categories were reviewed to construct social support themes and identify characteristic patterns in social support and health-related beliefs and behaviors based on meanings that emerged from the data. Results were then analyzed by dyad and summarized by type of participant (i.e., pregnant, postpartum women, influential person). Our analysis revealed multiple themes that could be classified into three broad dimensions or types of support that have frequently been discussed in the literature (i.e., informational, emotional, and instrumental).
RESULTS
Participant Characteristics
Eight dyads were participant-husband pairs; two dyads were female only (one mother and one sister-in-law). The mean age of pregnant and postpartum women was 27.1 years (range 21-36). They had a mean of 1.5 children (range 0-4), (two children lived with relatives in Mexico). Household size averaged 5.1 people (range 3-10). All of the women were married and reported being housewives. One Latina also worked as a laborer outside the home. The husbands worked as construction workers, a painter, and handymen. All participants, including influential persons, were born in Mexico. The pregnant and postpartum women had lived in the U.S. an average of 3.3 years while influential persons had lived in the U.S. an average of 5.2 years.
As stated, three social support dimensions emerged from the data that influenced participants' weight, diet, and physical activity-related beliefs. Informational support in these data represented advice, information, or guidance; emotional support represented encouragement, criticism, or desire to please; and instrumental support represented tangible assistance (material, financial, or physical). A summary of the findings that are outlined in more detail in the next sections, suggests the following: 1) Informational and emotional support of husbands were the most important and consistent influence on participants' weight, eating, and physical activity practices; 2) Both eating and physical activity patterns were influenced by cultural beliefs and family rituals concerning safe and appropriate foods and physical activities during and after pregnancy; 3) Absence of mothers and female relatives to provide companionship and advice about food was evident; and, 4) Geographic distance was the primary reason for Latinas being separated from close female-centered networks, which seemed to interrupt the transmission of health-related beliefs and behaviors. Table I summarizes the social support dimensions, major themes, and selected quotes related to the influences of social support on weight-related issues. Pregnant and postpartum women reported being primarily influenced by their husbands on issues concerning weight (Table I ). The informational support given by husbands revealed a strong belief system that weight and health status are interconnected. Health, as a concept, was viewed holistically whereby a balance between physical and emotional states determines well-being. For example, one husband recalled telling his wife: "you can't let yourself have any excess weight . . . So you can feel healthy and feel good about yourself." Consequently, husbands believed that being overweight threatened various aspects of individual and married life, particularly concerning motivation and energy. Also important to both husbands and women was a physically fit and attractive body. Advice guided by this belief system sometimes fostered a sense of urgency to lose weight and avoid being "fat." Therefore, most participants attempted to avoid excess weight gain during the prenatal and postnatal periods in order to maintain good health and please their husbands. However, these attempts were usually abandoned by participants and discouraged by husbands during pregnancy for the sake of having a "big" or healthy baby.
Influences of Social Support on Weight-Related Issues
Although secondary sources of guidance came from a mother-in-law and information disseminated in doctors' offices, these influences were not prominent. For example, a few pregnant women learned about prenatal weight guidelines from books and television programs in a medical clinic. However, these women did not say they had received advice about weight directly from a physician. Being separated from extended family and female relatives, such as biological mothers who lived in Mexico, was an additional barrier to obtaining advice. One respondent had an influential mother-in-law who lived in the U.S. and functioned as a substitute mother. She advised her daughter-in-law to avoid repeating the mistake older women make of gaining weight and becoming ill, with such comments as: "Mi'ja, give it your all and don't let yourself get fat like we did . . . avoid getting fat."
The most influential emotional support concerning weight issues was given by husbands. As a result, nearly all of the pregnant and postpartum women 
Influences of Social Support on Diet and Eating Patterns
According to the participants, the informational support that most influenced their diet and eating patterns came from their small network of female relatives and friends in the U.S. (Table II) . This was important since several participants reported not knowing how to cook some foods when they moved away from biological families and their mothers' advice in Mexico to live with husbands in the U.S. These women provided advice that helped the women change unhealthy diets, particularly during pregnancy. Female in-laws suggested eating more fruit, beans, lentils, vegetables, and stew, and avoiding "contaminants" or "too many ingredients."
Secondary sources of informational support that influenced women's eating patterns included their husbands' preferences and traditional cultural beliefs. These "very old traditions" such as avoidance of foods defined as "cold" and indulgence of cravings were transmitted by both male and female family members. One husband explained: "if she doesn't 
eat what she craves, that might harm the baby."
In an effort to live a healthy lifestyle during and after pregnancy, husbands typically demanded that their families eat mostly homemade meals instead of meals prepared "in the street" where food was "not healthy." They also gave participants advice about food selections (e.g., reducing sweets, increasing fruit and vegetables). At the same time, husbands' food preferences influenced many participants to eat more meat than they had eaten before marriage, a habit participants believed had negative consequences for weight.
Emotional support given by husbands was reported as the strongest influence on women's eating patterns. Wanting to please husbands was an important motivating factor in what women chose to eat as explained by one respondent: "Yes, he likes it if I eat more healthy . . . it makes me feel good that he's happy." Most women said they looked forward to the companionship that came with eating meals with their husbands on a daily basis. Thus, mealtime patterns and food choices were highly influenced by the work schedules and preferences of husbands. Being alone, or worrying about husbands when they were away from home, led women to irregular eating patterns or a tendency to either under-or overeat. Some husbands identified the influence their companionship had on the eating practices of their wives: "She worries a lot about me . . . if I don't eat before leaving the house, she will not eat either."
Family rituals and events with friends were secondary sources of emotional support that influenced the eating patterns of both the women and their husbands. Although husbands' instrumental support was reported by participants as the most influential source of material aid that affected their diet and eating patterns, household incomes were also important. Some participants reported eating or buying fewer healthy foods when they experienced financial constraints due to husbands' seasonal work schedules and living with extended family. During financial distress, fruits and vegetables were typically the first to be sacrificed from food purchases instead of beans, lentils, and, particularly meats, because of husbands' preferences.
Despite good intentions and ongoing concerns about women's weight status, some husbands brought home fattening foods on a regular basis for their wives to enjoy or to satisfy their cravings. Several husbands also brought home healthy foods such as bags of vegetables and fruit juices, especially when financial constraints were not a problem. Formal agencies, such as the WIC program, provided access to some healthy foods, but one participant reported that the food quantities were "not enough."
Influences of Social Support on Physical Activity and Exercise
Overall, participants reported that their husbands provided the most important source of informational support for increasing physical activity (Table III) . They consistently told their wives to exercise to lose pregnancy weight so they would not become fat or ill and this advice usually resulted in women engaging in more physical activity. The type of informational support that women received to exercise varied by their pregnancy status. During pregnancy, and immediately postpartum, they were advised and expected by both husbands and extended family to limit strenuous physical activity. Lifting heavy objects was strongly discouraged to protect the baby and mother's health. Adhering to cultural norms regarding a new mothers' need to rest for at least 1-month postdelivery was also expected by most participants and influential persons. However, instruction about this norm was translated to participants by older female relatives, such as mothers-in-law, and not by husbands or others. Medical advice to walk during pregnancy also influenced participants' beliefs about the types of physical activity that foster a healthy pregnancy and delivery.
Husbands provided both emotional and instrumental support to exercise. They encouraged women to exercise and provided companionship to help them do so. Since active lifestyles in Mexico involving sports and daily walks were valued by women and their families, engaging in such activities after pregnancy was perceived as a natural and desirable Access to childcare When I'm at home, I help her with the baby, and she sometimes goes out for a walk or she simply walks to the store. Limit strenuous activity When we go out, I always carry the girl, always. Or, I put her in or take her out of the car so that she doesn't go getting in and out with her. " Several women described walking in the park or playing sports accompanied by their husbands. For other women, social isolation or a lack of support from husbands or friends with whom to exercise were barriers to getting regular exercise. Childcare was another form of instrumental support, the presence or absence of which strongly affected women's physical activity. Husbands occasionally watched their children so their wives could exercise, but this occurrence appeared to be rare and restricted to evenings or weekends when husbands were home from work. Husbands also routinely provided support that helped participants avoid lifting heavy objects and engaging in strenuous activities during pregnancy.
DISCUSSION
This study contributes useful information to extend knowledge and contribute to understanding of the interplay of social support and health-related behaviors among Latino women during the pregnancy and postpartum periods. A dyad approach to collecting and analyzing data revealed the importance of social support in shaping beliefs and behaviors related to weight, diet, and physical activity. Our analysis identified the categories and sources of support that were most available for the sample, as well as existing gaps in support. Such findings can better inform culturally relevant intervention strategies to promote healthy lifestyles among similar groups of low-income women.
In this study, the informational and emotional support of husbands was the most important and consistent influence on weight, eating, and physical activity practices. Husbands' concerns and advice about their wives being overweight or "fat" were frequently motivated by a holistic perspective about health whereby physical and mental states were seen as interrelated. The women valued both these holistic health beliefs and their husbands' opinions. Taken together, these factors influenced the participants' motivation and beliefs about the need to lose weight and remain healthy. Previous studies have also found that pregnant Mexican-born women value holistic health practices, particularly balancing physical activity and rest, avoiding stress, and eating healthy (34, 35) .
Both eating and physical activity patterns of study participants were influenced by cultural beliefs concerning safe and appropriate foods, physical activities during and after pregnancy, and family rituals (e.g., eating out on weekends, walking or going to the park together). However, women's ability to adopt what they considered healthy eating and exercise habits were mostly affected by the support provided by their husbands. In most instances, husbands' income for groceries, and companionship for eating meals and exercising, influenced participants to eat regularly, and to engage in physical activity occasionally. Similarly, lack of instrumental support from husbands often inhibited women's healthy practices, an example being when husbands purchased fast foods or fattening snacks for their wives. During times of financial shortages or husbands' unemployment, participants would often forego purchasing healthy foods, especially fresh fruits and vegetables, in favor of foods, such as meat, that husbands preferred. Additionally, the lack of other types of tangible support, such as childcare or housekeeping that could free women's time for exercise, was a serious barrier to independent activities outside the home or with others.
The absence of female relatives and mothers to provide companionship for activities and advice about food was a prominent theme in this study. Some participants reported that low interaction with experienced women limited their knowledge of ways to cook and eat healthy, and increased feelings of isolation. Social support from family and friends has been shown to be an important contributor to the healthy eating habits of many Latino families (21, 28, 36) . Further, the companionship provided by close others, especially friends, has been found to improve levels of physical activity among Latinas (9, 23, 25) . Similar to the findings of other studies (9, 11, 22, 35, 37) , we found that geographic distance was the primary reason that Latinas were separated from close female-centered networks, which interrupted the transmission of health-related beliefs and behaviors.
The absence of female support also presented barriers for childcare and receiving emotional support. For many Latinas, childcare after pregnancy has traditionally been provided by the extended family (38, 39) . Thus, its absence may be a major barrier to physical activity among recently immigrant women (24, 26) . Male partners may be reluctant to take care of children so women can exercise outside the home due to cultural beliefs about appropriate behavior for married women (9, 24) and fears about neighborhood safety (9) . Increasing women's access to supportive females may alleviate such concerns, and compliment male support by providing encouragement and advice for diet, exercise, and weight issues that is based on personal experiences with pregnancy and the postpartum period.
A limitation of this study was that participants were a low-income volunteer sample of almost exclusively recent immigrant, Mexican women drawn from one urban location. Consequently, the findings cannot be generalized to women of other ethnic minority groups, those of higher socioeconomic status, or rural women. Nevertheless, many U.S. cities have a growing number of recent immigrants from Mexico (40) , for which very little is known about the dietary and physical activities of pregnant and postpartum Latinas. Therefore, these qualitative findings have important implications for the development of intervention strategies and future research of similar populations.
Factors such as stress, mental health, and physical conditions were not fully explored as explanations of the utility of social support for initiating and maintaining health-related behaviors. Further research that directly links these and other underlying factors affecting the type, presence, or absence of social support would contribute to understanding how social support can be strengthened in ways that promote women's health. While this study was limited by design (focus on linked pairs) to the analysis of individual interviews with a relatively small number of people, the results were supported by the findings of focus groups subsequently conducted with additional pregnant and postpartum Latino women (30) . This process of triangulation lends an additional validity check to the findings of this study.
Several gaps in social support exist for many recently immigrated, low income Latinas that may influence their health-related behaviors during and after pregnancy. However, existing strengths in the family, including family cohesion and interdependence, may be enhanced to help individuals make a cognitive link between the importance of social support and healthy behavior. Findings from this, and previous, research (9, (22) (23) (24) (25) (26) 28) suggest that pregnant and postpartum Latinas could benefit from social support interventions that incorporate community and family-based strategies to change and sustain healthy behaviors over time.
Influencing women's diets on a long-term basis may occur more readily by educating women and their supportive others, particularly husbands, rather than by focusing on women only. In the present study, husbands who were the primary social influence on women's dietary behavior had also lived longer in the U.S. than their wives. These men had more influence on women's dietary acculturation than did other people or sources, which contributed to healthy and unhealthy eating practices. Future studies, with a larger sample of dyads may further confirm and extend the findings from the current study by investigating how the influence of social support on weight, eating, and exercise patterns may change for Latinas and their families during the acculturation processes affecting each family member.
Broad-based, family-oriented interventions may have far-reaching appeal and health benefits. Research shows that Latinos who have histories of childhood physical activity also report vigorous physical activity as adults (25) . In the present study, Latino husbands and wives who exercised together (i.e., soccer, playing in parks) liked to include their children in activities. Thus, programs whereby children and families receive instruction on, and opportunities to exercise may promote healthy intergenerational habits over time. Similar positive consequences may result from family programs that focus on dietary practices and weight maintenance. Thus, culturally relevant intervention strategies should focus on family health in an effort to improve the individual health beliefs and behaviors of Latinas and their close others on a long-term basis. Ultimately, much more attention is warranted for community-based participatory research that increases understanding of how culturally relevant and effective community-based programs and policies that strengthen and extend existing social support networks can contribute to maintaining health promoting behavior among immigrant Latino families in low resource communities.
